In this paper, we apply Exp-function method to give traveling wave solutions of second order sineBratu type equations. This method is straightforward, concise and effective.
Introduction
Nonlinear differential equations have an important role in the study of nonlinear physical phenomena in science and technology. This paper investigates the exact solutions of nonlinear second order sine-Bratu type equations using the Exp-function method. Recently, several direct methods such as ( )
- [3] , sine-cosine method [4] [5], tanh-coth method [6] [7], He's homotopy perturbation method [8] [9] , F-expansion method [10] [11] and others have been proposed to obtain exact solutions of nonlinear partial differential equations. Using these methods many exact solutions, including the solitary wave solutions, shock wave solutions and periodic wave solutions are obtained for some kinds of nonlinear evolution equations. The application of Exp-function method to obtain more explicit traveling wave solutions to many nonlinear differential equations has been developed by many researchers [12] - [15] . The Exp-function method is based on the assumption that the travelling wave solutions can be expressed by a polynomial in Exp-function. It has been shown that this method is direct, concise, basic and effective. The solution procedure of this method, by the help of Maple, Matlab, or any mathematical package, is of utter simplicity.
Exp-Function Method
We suppose that the given nonlinear differential ( ) 
where m, n, p, and q are positive integers, which could be freely chosen, i a for , ,
are unknown constants to be determined. Substituting Equation (2.3) into Equation (2.2) yields an algebraic equation in powers of the Exp-function. Then, to determine the values of m and p, we balance the linear and nonlinear terms of the highest order in the resulting algebraic equation. Similarly, to determine the values of n and q, we balance the linear terms of the lowest order in Equation (2.2) with the lowest order nonlinear terms.
Application of the Exp-Function Method
Consider the following sine-Bratu type equation
In order to apply the ( ) 
This transformation will change Equation (3.2) into the ODE in the form
. Now, we assume that the solution of Equation ( Similarly, we balance the lowest order terms in Equations (3.4) and (3.5), to determine the values of n and q, we obtain 2 3 3 2 n q n q + = + which leads to the result n q = . It is possible to choose the difference values of m, n, p and q. It is seen that when the equation has multiple solutions (like solitons) the Exp-function method is able to give us these solutions with the aid of using different m, n, p and q. Although it worth mentioning that different parameters may lead to equivalent solutions. 1  1  exp 2  exp  5  3  exp  16  32  1  1  exp 2  exp  3  5  exp  16  32  1  exp  2  1  .  1  1  exp 2  exp  3  5  exp  16 where w and 0 b are free parameters. By substituting Equation (3.13) into Equation (3.12), the following exact solution is obtained ( ) ( ,  8  2  5  1  3  3  1  1  1  3  ,  256  16  128  64  64  16  8 
